s conservation biology has evolved over the past 75 years, and especially over the last two decades, managers of public lands have found themselves faced with new paradigms of land management (Foreman 1995 , Soulé and Noss 1998 , Terborgh et al.1999 . Today, conservation of biological diversity and ecosystem integrity is a primary o bjective of many public land-holding agencies, one that is being integrated into some private land-management objectives as well (Western 1989) . That new objective, however, often lies outside the scope of traditional management practices as well as outside the intent for the land when it was first acquired. Thus, the US Forest Service is in turmoil over the conflict between t raditi onal and legi s l a ted forest managem ent policies and recently understood values of conservation (Salwasser 1991, Lawrence and Murphy 1992) .
Although little recognized, this conflict is even more striking in American universities and colleges. Institutions of higher education have become the primary abodesand the think tanks-of those concerned with conservation of biological diversity and ecosystem services. 1 Thus, universities and colleges are in a unique position to shape the future of conservation biology and natural resource management through both the scholarship of their work and the graduates of their programs. Yet American universities have acquired and held lands for a variety of reasons and purposes, many of which have little to do with conservation. This raises an important question: Are universities leaders in the actual stewardship of conservation lands? Does their record on the ground match the scholarly contributions of their faculty? It is our contention that, while notable exceptions exist, university-held lands are generally managed at best with conflicting objectives and frequently with little regard to conservation of biological diversity and ecosystem integrity. This failure to recognize the conservation values of university-held lands stems from a history of land exploitation, changing paradigms of We su rveyed one ra n dom ly sel ected issue from each of the ye a rs 1987 t h ro u gh 1997 of the journals Co n serva tion Biol o gy, B i ol o gical Co n servati o n, and Co n serva tion Ecol o gy and found that 76% of the 236 note s , e s s ays , and con tri buted papers em a n a ting from North Am erica were a t tri buted to sen i or aut h ors from co ll eges and univers i ti e s .
2
In the history of the Land Grant Act , a total of 4,606,992 ha (11,383,722 ac res) of land were provi ded to states to su pport cre a ti on of a land gra n t co ll ege (69% of these grants were provi ded as land scri p ; An ders on 1976). Tod ay, on ly 338,680 ha (836,867 ac res) remain in univers i ty po s s e s s i on . As recen t ly as 1997, a bi ll was introdu ced in the US Sen a te (S. 6 6 0 , 105th Congre s s ; Mu rkowski 1998) to provi de an ad d i ti onal 500,000-ac re land gra n t to the Un ivers i ty of Alaska under the auspices of the Morri ll Act . conservation management, and increasingly constrained university budgets. We examine these questions by considering the origins of university-held lands and providing a few examples of land-management problems facing property-owning universities in the United States.
Historically, many, if not most, American universities have been owners and managers of undeveloped renewable natural resources. Most notably, the Land-Grant College Act of 1862 (Morrill Act) provided grants of land to each state to support the creation of a college of agricultural and mechanical arts. 2 It was the intent of the Morrill Act that these grants be used to generate revenues for higher education, yet frequently they were sold at prices that today seem impossibly low. For instance, the 330,000 acres of land granted to Kentucky were sold in 1867 for $164,960-just 50 cents per acre (Smith 1981) . If they were not sold outright to raise capital,land grants provided a base for agricultural experimentation and the production of food and fiber, both of which significantly affected native species and ecosystems. Thus,the early history of state land-grant universities instilled a t radition of land exploitation that persists to this day. The land-grant tradition was not restricted to public educational institutions. For instance, much of the 3485 ha (8611 acre) Duke Forest originated as part of the endowment by James B. Duke to provide for the future of Duke University (Land Resources Committee 1988) . However, institutions such as Duke were not as dependent on monetary resources from their land endowments as were their state-run counterparts.
Frequently, universities are recipients of lands donated by individuals. Such gifts may be motivated by a donor's desire to support a special program or to assure the preservation of a treasured parcel. In the past, the acquisition of donated lands was a passive effort, coming to the university at the instigation of the donor. However, with the costs of research and education constantly rising, land resources are viewed,like equity, as an asset for estate planning. University development offices actively seek land that can be liquidated to support institutional programs. To avoid misunderstandings in this regard, development offices may state explicitly that they cannot guarantee that a land gift will be maintained in the manner desired by the donor. Additionally, many universities have purchased lands in support of specific programs. For instance, the University of Kentucky, with state support, recently purchased a 598 ha (1478 acre) horse farm to be developed in support of agricultural research and extension programs (Anonymous 1991) .
This history of land a cquisition by American universities has not fostered a sense of ecological stewardship, nor does there appear to be a common theme (other than financial investment) that links the objectives of university land management. Although modern agricultural programs at universities may consider land stewardship in the context of minimizing soil erosion and nonpoint source pollution of water resources (as mandated by state and federal laws),most of them do not directly seek to sustain biological diversity and conservation of ecological integrity on lands that they manage. Forestry programs frequently harvest trees and sell wood products to support programmatic needs. These harvests occur on forest lands that may include quasi-natural, functioning ecosystems. However, no clear trend in designating these resources for conservation per se has emerged. As a result, university policies, with few exceptions, neither explicitly recognize the ecological value of undeveloped lands nor support conservation of their biological integrity. In this regard, universities generally do not see themselves as stewards of natural resources in the sense that they consider themselves to be stewards of certain other collections, such as libraries (including rare book colle ctions), art museums, and even herbaria and insect collections. 3
Ca se stu d i e s
To illustrate the approach of American universities to conservation planning for their undeveloped land holdings, we consider some examples that are familiar to us. These case studies are by no means exhaustive, but they provide a spectrum for understanding the American approach to university land stewardship.
S e d g wi ck Ra n ch , Un ivers i ty of Ca l i fo rn i a . The
Sedgwick Ranch is a 2375 ha (5866 acre) property near the Santa Barbara campus of the University of California (UCSB). Formerly known as Rancho de la Laguna, it is part of an original Spanish land-grant ranch in southern California and encompasses a diversity of communities and land type s , i n cluding oak woodl a n d s , ch a p a rra l , c a nyon lands, and serpen tine rock form a ti on s . Lon g owned by Francis and Alice Sedgwick, the property was deeded to UCSB in 1967, with the stipulation that it never be sold or leased. However, following her husband's death, Alice Sedgwick revised the will in 1988 in a manner that created the opportunity for alternative uses of the property. In 1990, the UCSB administration sought and won court removal of the "no sale" clause in the original deed.
Some faculty members argued that the gift, managed as part of the University of California Natural Reserve System, should benefit other areas of the university. The university's art department-which Francis Sedgwick, hims el f a recogn i zed arti s t , h ad stron gly su pportedcontended that some of the acreage should be sold to build an art museum for the campus. The chair of the faculty senate proposed that the land, if subdivided into 100-acre Perhaps the most notable com m en t a ry on how univers i ties vi ew thei r u n devel oped lands is that in the co u rse of prep a ring this arti cle we co u l d find no database su m m a rizing the ex tent of these lands. In deed , a re a l e s t a te of f i cer at one large we s tern sch ool com m en ted that she do u bted she could provi de an acc u ra te acco u n ting for her own insti tuti on . Yet , t h e 850,000 ha (2.1 mill i on ac res) held in the Texas Perm a n ent Un ivers i ty Fu n d and other large holdings of wh i ch we are aw a re su ggest that univers i ties are s i gnificant own ers of u n devel oped natu ral re s o u rce lands.
ranchettes, would raise enough revenue not only to build an art museum but also to endow 50 distinguished professorships. The chair of the senate's Committee on Education Policy and Academic Planning w rote that "too much land potentially of value to the campus in both financial and academic terms is being given away to be locked up in perpetuity in the nature reserve" (Burns 1991).
Despite many faculty members' opinion that the land contributed little to the university's mission,strong protest both on campus and in the local community persuaded the UCSB administration to acknowledge the ecological importance of the entire property and to provide for its inclusion, in toto, in the University of California Natural Reserve System pending satisfactory financial resolution of the heirs' interest. With strong community support and a partnership involving the heirs, UCSB, and the Land Trust for Santa Barbara County, the property became a permanent part of the University of California Natural Reserve System in 1997. Today it is managed as a natural l a n d s c a pe for re s e a rch (including bi o l ogical divers i ty, l a n d s c a pe eco l ogy, and eco s ys tem re s tora ti on) and te aching. According to the University of Florida, the purpose of Austin Cary Memorial Forest is to strive for adequate tree regeneration "through protection and increasing stocking of the forest" (University of Florida 1999). The broader purpose is to support the University of Florida forestry program as an outdoor classroom and a site for experimental demonstrations of timber harvest and other forest management practices. However, the f orest also has considerable conservation value. The region in which it lies was recognized long ago for its production of large trees (Sargent 1884). When it was acquired, mature secondgrowth stands of long-leaf pine (Pinus palustris) harbored the federa lly en d a n gered red -cock aded wood pecker (Picoides borealis).
Au s tin Ca ry Mem o rial Fo re s t , Un ivers i ty of
Logging at the Austin Cary Memorial Forest began as soon as the state acquired the land; the aim was to generate revenues so that teaching and research facilities could be built on the site.By 1970,as longleaf pine harvest in the region continued unabated, the red-cockaded woodpecker population was in serious decline in north Florida. In 1977, the Austin Cary Forest supported the last colony of the red-cockaded woodpecker in Alachua County. Thus,it was amid considerable controversy in the School of Forest Resources and Conservation that further harvesting was approved in the 1980s. Since 1983, the red-cockaded woodpecker has not been seen at the Austin Cary Forest. Today's management objectives continue to include ou tdoor instruction and experimental demonstration, albeit without the mature stands of longleaf pine and their avian inhabitants.
Robi n son Fo re s t , Un ivers i ty of Ken tu ck y.
The University of Kentucky's Robinson Forest consists of approximately 6000 ha (14,786 acres) divided among eight tracts on the Cumberland Plateau of eastern Kentucky. Surface rights to this land were acquired by E. O. Robinson, a Cincinnati-based entrepreneur, during the first wave of massive logging in eastern Kentucky. Robinson donated these rights to the University of Kentucky Agricultural Experiment Station in 1923 for the purposes of "agricultural experimental work and teaching, and for the practical demonstration of reforestation" (Dukeminier 1982) . Proceeds from the land were to be used first for those purposes, with any excess proceeds targeted for "the betterment of the people of the mountain region of eastern Kentucky." In 1930, Robinson acquired the mineral rights to most (but not all) of the p roperty and conveyed them to the university. However, with the advent of new surface mining techniques (specifically, mountaintop removal) in the 1960s, the coal reserves of Robinson Forest became a financial temptation. The University of Kentucky's Board of Trustees conducted an internal review of opportunities for obtaining revenue from the forest's coal and timber in 1982 and concluded that "under present circumstances the University should not conduct a mining operation at Robi n s on Fore s t" ( Un ivers i ty of Ken tu cky Boa rd of Trustees 1982), in part because of the adverse environmental impact of surface disturbance and road development (Miles 1982) . However, the review did not consider conservation issues per se.
In 1990, a mining company that held title to 43 ha (105 acres) of the outstanding mineral rights proposed to mine those properties. With assistance from a faculty member and reluctant support from the University of Kentucky administrating, three conservation organizations in Kentucky filed a petition to declare over 70% of Robinson Forest as land unsuitable for surface mining under Kentucky law. In 1991, this petition was upheld by the Kentucky Natural Resources and Environmental Protection Cabinet. Nevertheless, the university's Board of Trustees acted unilaterally in that year to sell the timber on the remaining 1822 ha (4500 acres) held outside the petition area and to lease the mineral rights for that land. This action was taken to generate revenues (anticipated to total $30-$50 million) in support of the original purposes of the trust.
Although the ruling of the Cabinet set a precedent f or protection of most of the forest, it is not binding and could be overturned. Robinson Forest remains an important resource as a natural experimental and educational laboratory and contains valuable and rare biotic components; however, its continued existence is threatened by the lingering specter of coal extraction. As with the Austin Cary Memorial Forest, Robinson Forest is managed today as an outdoor classroom and site for d emonstration and research. Yet there is no clear management policy recognized by all levels of the university that supports conservation of its ecological resources.
The Ba rn ebey Cen ter, Ohio St a te Un ivers i ty.
Through the efforts of Eugene Good,a faculty member in the School of Natural Resources, this 517 ha (1278 acre) forest in southeastern Ohio was donated to the Ohio State University in 1969 as a center for instruction in environmental education, forestry, and wildlife management. The property was originally developed as a summer camp by O. L. Barnebey in the 1950s. At the time of its donation, the property contained a number of aging buildings, generated approximately $5000 annually in natural gas production, and was valued at approximately $550,000. The university accepted the gift with some reluctance because of the property's need for immediate and recurring repair. The Center served for about 20 years as the location of a capstone course for in-residence seniors in a natural resource curriculum.
In 1990, the College of Agriculture and the School of Natural Resources concluded that limited use of the facility could not justify the cost of upkeep. The property was sold in 1992 for $1.1 million to the Franklin County Metropolitan Park District, with the stipulation that the university retain the right to use the Barnebey Center for education and research (Spring 1992). In addition, proceeds from the sale were used to fund two scholarships for undergraduate and graduate students in natural resources. Although the university administration recognized that the resource could not be maintained within its limited budget,the property was not sold arbitrarily. The terms of the sale mandated the property uses and conservation values for which it was originally acquired.
Ja s per Ri d ge , St a n fo rd Un ivers i ty. Although it can
be argued that university histories generally do not support conservation of biological diversity and ecosystem function, notable exceptions do occur. Stanford University was built on an endowment of 3310 ha (8180 acres) in the foothills of the Santa Cruz Mountains. Post-World War II commercial development of 405 ha (1000 acres) has been integrated into the research and education missions of the university and the burgeoning industrial development of the south San Francisco Bay region. However, the property has a long history as a site for biological research (dating to 1891), and growing recognition of its biological value led to the establishment of the Jasper Ridge Biological Preserve in 1973. This 481 ha (1189 acre) preserve has been the site of extensive research over the past 40 years, including long-term studies of population dynamics in a gl ob a lly ch a n ging envi ron m ent and i n c re a s ed understanding of bi o l ogical divers i ty. As a research and education facility, Jasper Ridge has been an important element of Stanford's programs. However, its foremost objective has been to serve as a refuge for the native communities and species it contains (Stanford University 1998). Coincidentally, and fortuitously, the high diversity of biota and communities supported by Jasper Ridge occurred on sites least suited for development.
A spe ctrum of pol i ci e s
These case studies suggest that broad university policies regarding undeveloped lands are few and do little to address the issue of conservation. They also suggest that universities view and manage their lands in a broad spectrum of approaches that are strongly influenced by current economics and politics. For example, the mission of the University of California Natural Reserve System is to "contribute to the understanding and wise management of the Earth and its natural systems by supporting universitylevel teaching, research, and public service at protected natural areas throughout California" (Natural Reserve System 1998). Nevertheless, the fate of the Sedgwick Ranch was jeop a rd i zed by a divi ded fac u l ty. Fu rt h erm ore , although the University of California Natural Reserve System incorporates 33 properties covering some 48,600 ha (120,000 acres), it does not include other universityowned undeveloped lands. Duke University, in keeping with the original intent of its land endowment, considered "educational values, opportunities and constraints posed by natural and manmade conditions,and potential monetary returns" as the driving management forces (Land Resources Committee 1988) .
Other institutions, sometimes at the charge of their state legislatures (in the case of public universities),appear to view their undeveloped lands in even more materialistic terms. In Arizona,university lands are governed in part by legislation that stipulates that the university land fund is "a perpetual fund for the benefit and support of the universities of this state," and is supported by "sales of timber or timber products and the rental of the lands and property" (ALIS Online 2000). The 850,000 ha (2.1 million acres) of the Texas Permanent University Fund are managed to "maximize revenue...by applying intensive management, accounting, conservation, and environmental programs which improve and sustain the productivity of University Lands...and promote awareness and sensitivity for the envi ron m en t" ( em phasis ad ded ; Un ivers i ty of Texas 2000). In these cases, it appears that issues of conservation are at best secondary to university missions of revenue generation and education.
These examples and the ones we examined in more detail illustrate a spectrum of treatment of university lands that ranges from complete protection to complete liquidation. The battle in California to save an entire parcel for conservation and research was fought and won. In Florida and Kentucky, ownership of undeveloped lands with important conservation value continued, but only The Un ivers i ty of the So uth (Sew a n ee , Ten n e s s ee) has initi a ted the second phase of a com preh en s ive stu dy, Domain 2020, to con s i der the " i n terl ocking envi ron m ental and land use issues affecting the Dom a i n ( a pprox i m a tely 4,047 ha, 10,000 ac re s , in wh i ch the campus is cen tra lly l oc a ted ) , the Un ivers i ty, and the su rrounding are a" ( Un ivers i ty of t h e So uth 1999, p. 1 ) . It is anti c i p a ted that this stu dy wi ll devel op a stra tegi c plan for dealing with the " i n evi t a ble con f l i ct bet ween the need for Un ivers i ty ex p a n s i on and the ex p a n s i on's impact on the envi ron m en t" ( Un ivers i ty of the So uth 1999, p. 1 ) .
after that value had been eroded by the extraction of surface and mineral resources. In Ohio, budgetary struggles to maintain a natural resource education and research center resulted in complete liquidation of the property, albeit under an ar rangement that enhanced the conservation future of the land. We suspect that the possible combinations and permutations of university land-management solutions are as varied as the institutions themselves. Although we hope to be proven wrong, we are unaware of any American university or college that has made conservation of ecosystem integrity a primary focus in the management of undeveloped lands. 4 It is important to note that this failure to provide for conservation of ecological values is grounded in a long history of using natural resources to provide capital for university programs. Such neglect is compounded by administrations that are frequ en t ly unaw a re of em er ging parad i gms of n a tu ra l resource stewardship and are faced with real and difficult budgetary constraints. This situation is not unlike that faced by some federal natural resource agencies, which are struggling to adapt their management philosophies to a dynamic world.
The pol i tical pro cess and the role of t h e u n ivers i ty
Although universities depend on strong lea dership to set broad policies, much of the political process is decentralized, with indi vidual programs and their faculty defining and implementing those policies. When objectives are in conflict, the process o f making decisions and setting priorities becomes muddled. The experience at UCSB suggests that a divided faculty, each with valid concerns, can develop momentum that fails to recognize the broader values of a resource. At the heart of the difficulty is the conflict between economic gain and preservation of a biological heritage. However, one might ask whether this issue is any different from consideration of the art collection, rare book collection, or university archives. Indeed, the failure of faculties and administrators to recognize the importance of conservation policies on undeveloped lands suggests an overall failure of conservation biology as a discipline in influencing public policy. If conservation-minded faculty cannot educate their own universities, how can they expect to educate the American public? Until all those who con tri bute to univers i ty po l i c ym a k i n g -wh et h er administrators, faculty members, students, or concerned community groups-embrace the conservation value of undeveloped lands and herald it as a high-priority goal, the fate of those resources cannot be assured. Outcomes will depend on institutional inertia, political expediency, and personalities of key participants. Thus, some conflicts will be resolved in favor of conservation values of the resource (Sedgwick Ranch), whereas others will result in the loss of important habitat (Robinson Forest) .
The lack of a shared vision among faculties and administrators for the conservation of undeveloped lands stems not just from the failure of conservation biology to influence university policy but also from conflicting public perceptions of the role of universities in today's society. To some,universities are bastions of knowledge and learning. They are the centers of scholarship by which we define our history, ourselves, and our future (Peyre 1991). To others, universities are engines of economic development. They are the brain trusts that will enable society to move into new realms of scientific understanding, social well-being, and economic prosperity (Pappas 1997). However, neither view incorporates the role of universities as conservators. Although universities have a long tradition of honoring their libraries and art museums, their commitment to stewardship of undeveloped lands and the vast information contained in their biological diversity is only now beginning to emerge. Stanford's final commitment to the Jasper Ridge Biological Preserve was not made until 1973, in the wake of Earth Day. Given these widely differing perspectives, it will be difficult for universities to critically evaluate and plan for undeveloped lands unless specific policies are established.
So what policies should American universities adopt toward their undeveloped lands, and how do university faculties participate in the formulation of that policy? How do universities fit into the broader scheme of conservation on public lands and yet meet the many diverse expectations of them? Other groups, which have the luxury of singular purpose, contribute admirably to natural resource conservation in this country. Nongovernmental organizations such as the Nature Conservancy acquire and hold endangered lands until other agencies can assume land-management resp onsibilities. The Audubon Society and the National Wildlife Federation influence government and private land stewardship by strategic lobbying, expenditure of membership dues, and fund-raising campaigns. Do these activities absolve universities, with their many competing responsibilities, of the obligation to manage and conserve the biological he ritage o f undeveloped land they may own? We contend that in a world that is increasingly cognizant of environmental degradation, ecosystem dysfunction, and species loss, universities cannot afford to ign ore re s pon s i bi l i ties for the natu ra l resources that they own. These lands are potentially too extensive and, frequently, because of prior benign management, potentially too biologically important to ignore.
We propose three directions that would enable univers i ties to ack n owl ed ge con s erva ti on opportu n i ties for undeveloped lands while allowing for other uses and dispositions. First, we encourage universities to establish a policy that evaluates each property for conservation value, su ch as en d a n gered spec i e s , h i gh bi o l ogical divers i ty, unique habitats, or exceptionally well-preserved ecosystems. Subsequent decisions would then have the benefit of full understanding of the quality of each property. Second, universities should actively seek partnerships with organizations such as the Nature Conservancy, land trusts, and federal and state agencies to find unique solutions to difficult issues. Such realized potential was demonstrated by UCSB and Ohio State University. These partnerships may be able to resolve conflicts between economic gain and biological conservation that universities, acting unilaterally, cannot. Finally, universities must establish a process that sets priorities for undeveloped lands and recognizes the role that these lands may play in overall conservation efforts nationwide. Such policy should establish a decision-making process that reflects multiple values of undeveloped lands, including both biological and economic considerations, and seeks solutions that best satisfy all concerns.
University faculty can play an important role in helping to mold university policies toward undeveloped lands. Although such faculty efforts have not always been successful, in each of the case studies we highlighted faculty helped to heighten awareness in university administrations and to bring critical understanding to debates concerning the future of undeveloped lands. It must be noted, however, that faculty voices are frequently not in concert. The recent history of the Sedgwick Ranch demonstrates that university-owned natural resources are at risk not only from administrations seeking to ameliorate budget difficulties but also from faculty who may have different priorities or who do not appreciate the importance of these resources for both programmatic purposes and as l iving libra ries of n a tu ral re s o u rce inform a ti on . Su ch divergence of opinion is ample reason to heed recent calls for faculty involvement in policy debates, especially when the su bj ect of those deb a tes to u ches so close to home (Sa f i n a 1 9 9 8 ) . As indivi du a l s ,n a tu ral re s o u rce fac u l ty can play an important role by devel oping proactive rel a ti ons with univers i ty ad m i ni s tra tors invo lved in land-use dec i s i on s .
It is appropriate at this time of increasing conservation awareness and environmental loss that universities reexamine their policies regarding undeveloped lands. That reexamination will require a clear inventory of the lands for which universities have stewardship responsibility, and will require partnerships among administrators, faculty, and the public. Universities must develop guidelines for the management of undeveloped lands.A first step in this process is to conduct a national census of these assets. Such a survey would not only identify the location and extent of undeveloped university lands but also illuminate the management philosophies and particular constraints that mold their futu re . Na ti onal fore s t s , s t a te park s , national wildlife refuges, and other government lands are recognized for their importance to conservation of biological diversity. University lands, if so recognized and properly managed, could contribute significantly to regional and global conservation goals.
